Objective: To inform public health approaches for chronic disease prevention, the present study identified sociodemographic, anthropometric and behavioural correlates of work, transport and leisure physical inactivity and sitting time among adults in Oman. Design: Cross-sectional study using the WHO STEPwise study methodology. Setting: Sur City, Oman. Subjects: Men and women aged 20 years and older (n 1335) in the Sur City Healthy Lifestyle Study who had complete data for demographic variables (gender, age, education, work status and marital status), BMI and behavioural risk factors -smoking and dietary habits plus physical inactivity and sitting time (the outcome variables). Results: The highest level of physical inactivity was in the leisure domain (55?4 %); median sitting time was about 2 h/d. Gender-stratified logistic regression models found that the statistically significant (P , 0?05) correlates of inactivity (in one or more domains) were age, work status and fruit and vegetable intake in women, and age, education, work status, marital status and BMI in men. Gender-stratified linear regression models found that the statistically significant correlates of sitting time were age, work status and BMI in women and education in men. Conclusions: Findings suggest that public health interventions need to be gender responsive and focus on domain-specific physical inactivity. In the Omani context, this might include gender-segregated exercise facilities to promote leisure physical activity among women and walking-friendly environmental initiatives to promote transport physical activity among men. Further evidence on barriers to physical activity and factors that influence prolonged sitting is required to develop relevant public health interventions.
Physical inactivity is a key modifiable risk factor for CVD, type 2 diabetes and the metabolic syndrome, a precursor of these diseases (1) (2) (3) . Sedentary behaviour (too much sitting, as distinct from too little exercise) is a recently identified health risk that has shown associations with the metabolic syndrome and its components in crosssectional (4) (5) (6) and prospective studies (7, 8) , mostly conducted in Western populations. Evidence from Oman demonstrates associations of physical inactivity, particularly in the work and transport domains, and sitting time with higher odds of the metabolic syndrome, although these associations are not completely independent (9) . Given the rising prevalences of obesity, type 2 diabetes, CVD and other chronic diseases in Oman (10) , reducing physical inactivity and prolonged sitting are public health priorities.
Recent reviews have identified lower educational attainment, lower income and older age to be consistently associated with physical inactivity, with evidence primarily from adults in developed countries (11, 12) . Less is known about the prevalence and correlates of sitting time (13) . A recent review using data from twenty developed and developing countries identified older age and higher educational attainment to be associated with higher overall sitting time (14) . Using a cross-sectional population-representative data set, the present study examined the sociodemographic, anthropometric and behavioural correlates of physical inactivity in the work, transport and leisure domains, and of sitting time, among Omani adults.
Methods

Overview of the Sur Healthy Lifestyle Survey
The Sur Healthy Lifestyle Survey is a cross-sectional survey of Omani men and non-pregnant women aged 20 years or older residing in the city of Sur; data collection took place from March to June 2006. It followed the WHO STEPwise methodology, a standard method of data collection on key risk factors for chronic diseases (15) . The Arabic version of the WHO STEPwise instrument was adapted to the local context using the local Arabic dialect, incorporating additional questions on dietary intake and deleting the section on alcohol use due to the sensitivity of asking this information. A multistage sampling design was used where a random sample of 1700 houses was selected from 191 census clusters in Sur City and an individual was randomly selected in each selected household from all eligible household members. A high proportion of those selected completed the household interview and clinical measures (n 1373; 80?8 %). Ethical approval for the survey was granted by the Ministry of Health Research Committee. Participants with complete data for all key variables (n 1335; 97?2 %) were included in the present analyses. Only limited information on the study sampling frame and response rates was available. The sample differed in age and gender distribution from the Sur City population around the time of the survey (based on the most proximal National Census) (16) . Thus, weights for each gender-specific 5-year age band were derived to 'reweight' the sample to the reference population (Sur City population, 2003) (16) .
Data collection
The adapted Arabic version of the WHO STEPwise instrument was used to collect data for demographic variables (gender, age, education, work status and marital status), overweight and obesity, and behavioural risk factors (smoking, dietary habits, physical activity and sitting time). Demographic and behavioural data were collected using face-to-face household and individual interviews. Anthropometric measurements (height and weight) were taken following the WHO protocol (15) during the clinic visits. Questionnaires were reviewed for quality prior to data entry into the SPSS statistical software package version 9.
Potential correlates and outcome variables
The dependent variables were domain-specific physical inactivity and total sitting time measured using the sixteen-item Global Physical Activity Questionnaire (GPAQ) and scored as per standard protocols (17) . GPAQ, developed by WHO and incorporated within the WHO STEPwise instrument, measures physical activity (intensity, duration and frequency) performed in three domains -work (paid and unpaid including housework), transport (walking and cycling) and leisure -as well as total sitting time. Studies have confirmed the validity and reliability of this instrument across diverse populations, but not Arab populations (18) (19) (20) . Physical activity was estimated by calculating energy expenditure using the metabolic equivalent of task (MET), the ratio of specific physical activity metabolic rates compared with the RMR (1 MET is equivalent to the energy cost of sitting quietly, 4?184 kJ (1 kcal)/kg per h).
Total MET-min/d was calculated for each domain by first multiplying MET values by reported minutes, with moderate-intensity and transport activities assigned a value of 4 MET and vigorous-intensity activities assigned a value of 8 MET, and then adding the total MET-min of vigorous-and moderate-intensity activities performed. Domain-specific activity variables did not follow a distribution that could easily be modelled and ordinal logistic regression assumptions were not met; thus, binary variables were used to define each physical inactivity outcome examined. A substantial proportion of participants did no transport and leisure physical activity; these outcomes were examined as none v. any, since inactivity (doing no activity) was of interest. All participants did at least some physical activity in the work domain; thus, this was examined as the lowest quartile ('inactive') v. the three higher quartiles of work physical activity in the Sur City population. The GPAQ instrument includes a single item on total sitting time: 'Over the past 7 d, how much time did you spend sitting or reclining on a typical day?', with responses reported as hours and/or minutes per day. Since the distribution of sitting time was non-normal, the natural logarithm for sitting time was used.
The independent variables included gender, age (20-29 years, 30-39 years, $40 years), education (less than secondary education, secondary education, postsecondary education), marital status (married, not married), employment status (employed, not employed), BMI (kg/m 2 ; calculated as weight in kilograms divided by the square of height in metres), smoking status (current smoker, nonsmoker) and intake of fruits and vegetables (,2 servings/d, $2 servings/d). Inclusion and categorization of variables was based on bivariate and regression analysis to ensure that there was sufficient power for the regression models and adequate numbers in all categories.
Data analysis
Data were analysed using the STATA statistical software package version 11. Independent associations of correlates of each physical inactivity outcome were estimated using binary logistic regression. Results are reported as odds ratios with 95 % confidence intervals. Independent associations of correlates of sitting time were estimated using linear regression. Results are reported as exponentiated beta coefficients with 95 % confidence intervals; these can be interpreted as ratios, sometimes termed 'relative rates'. Whenever a significant correlate was identified, marginal probabilities (logistic regression) or means (linear regression) were also reported from these models to highlight the absolute prevalence of inactivity or mean sitting time (adjusted for confounders) in the population subgroups that had been identified as more inactive, or having higher sitting times, than their counterparts. All models were weighted to the Sur City population and included all correlates studied (age, education, employment status, marital status, daily number of vegetable and fruit servings, BMI; men's models also included smoking). Models (without weighting) were tested for gender and age interactions. Statistical significance was set at P , 0?05. Twofold higher or lower odds (logistic regression) or relative rates (linear regression) were considered potentially sizeable differences across categories (or across a meaningful exposure dose for continuous variables). As is the case for the P , 0?05 threshold for significance, these cut-offs are arbitrary but can be taken to indicate that associations are likely.
Results
The sample was young (mean age 36?3 (SD 12?5) years) with more than half having at least a high school education (57?7 %) and nearly two-thirds being married (61?6 %; see Table 1 ). In addition, the sample had a mean BMI in the overweight category (28?0 (SD 6?4) kg/m 2 ). Overall, the highest level of physical inactivity was in the leisure domain (55?4 %); the median sitting time was about 2 h/d.
Due to many statistically significant gender interactions, results are presented stratified by gender. Tables 2  and 3 present the independent correlates of men's and women's work, transport and leisure inactivity.
In men, none of the potential correlates examined showed significant associations with work inactivity.
For transport inactivity, age (P for trend 5 0?02) and BMI (P , 0?01) were significant correlates; for age, there was no clear increasing or decreasing trend and each additional BMI unit was significantly associated with a 6 % higher odds of transport inactivity (95 % CI 1, 10 %). Significantly higher odds of leisure inactivity were seen in men with lower levels of education (P for trend 5 0?03), men who were not employed v. employed (P , 0?05) and married men v. unmarried (P , 0?01). Further examining adjusted prevalence across the identified correlates revealed some population subgroups who were commonly inactive considering the overall prevalence of inactivity (95 In women, age was the only potential correlate significantly associated with work inactivity (P for trend 5 0?03); specifically, those aged $40 years had more than double the odds of being inactive compared with the youngest Table 4 shows the correlates of sitting time. For men, there was only one significant correlate of sitting time (P for trend 5 0?013): compared with those with less than secondary education, sitting time was relatively higher by 20 % in men with secondary education and by 32 % in men with post-secondary education. There was no evidence of an association of smoking or age with sitting time overall; however, the association of smoking with sitting time differed by age (P for interaction 5 0?02). Using an additional model that included an interaction term for these variables, there was no association of smoking with sitting time in men aged 20-29 years and $40 years; however, in men aged 30-39 years, smokers had significantly higher mean sitting time than their non- 
Discussion
The present examination of the sociodemographic, anthropometric and behavioural correlates of physical inactivity and sitting time is one of the few available for a population from the Arabian Gulf and one of the few available internationally using the GPAQ. The population was most inactive in the leisure domain, compared with the transport and leisure domains, similar to some countries in Asia and Africa (21) (22) (23) (24) . Sitting time in our study was less than what has been reported in many other countries (14, 24, 25) . All attributes studied showed a significant association with at least one domain of physical inactivity or sitting time and differed by gender, domainspecific physical inactivity and sitting time. The gender variations highlight the importance of understanding the conservative cultural norms which influence how men and women can be physically active.
Evidence from developed countries, most of which addresses leisure-time physical activity, indicates that older age is associated with being less active (11, 12) . However, evidence on overall levels of physical inactivity (which includes physical activity from all three domains) paints an inconsistent picture. There is an increase in physical inactivity with age in both developed and developing countries, particularly in men. On the other hand, inactivity does not vary with age in some rural populations in Asia (22) , and in Ho Chi Min City, Vietnam, specifically (23) . In some countries, such as New Zealand, both men and women in all age groups are, in general, physically active (26) . In the present study, older Omani women were less active in the work domain compared with their younger counterparts. One explanation for this may be that younger women may be carrying the double burden of both formal employment (i.e. in professions that require long periods of standing/walking such as teaching and nursing) as well as household/family responsibilities, unlike women over 40 years of age who generally are not part of the formal employment sector (27) . That younger age is associated with transport inactivity among men in Sur City may be a reflection of the cohort effect with older men possibly being more accustomed to regular active transport, bearing in mind that widespread car ownership is a relatively recent phenomenon (28) . Many studies from developed countries have reported that people with less education have higher odds of being physically inactive (11, 12) ; such an association was seen only among men in our study. However, similar to age, global evidence on the associations of education with physical activity is inconsistent (22, 29) . Studies in South-East Asia have found that those with less education are more active (22, 23) , highly educated individuals in China were less active during work and transport but more active during leisure compared with those less educated, but in the Philippines, Malaysia and Nauru there was no association between education and physical activity (29) . Given that the association of education with physical inactivity appears to be context specific, and due to some of the inconclusive findings for the Sur population, further research is needed to better understand this relationship in Oman.
One of the most interesting findings from the current study is that men and women who were not employed were at significantly higher odds of leisure inactivity; a finding seen in some developed countries (30) (31) (32) but not others (33, 34) . In our study, those who were not employed were diverse (i.e. students, job seekers, housewives and retirees); barriers and supports for physical inactivity likely vary for each of these different groups. Thus, further research about the non-working population would be useful to shape appropriate public health interventions.
Associations of the other correlates identified in the present study (marital status, diet and BMI) have been reported elsewhere (11, 12) . Studies have noted the clustering of risk behaviours such as physical inactivity with low fruit and vegetable intake (30, 35) which suggests that public health interventions might target both behavioural risk factors together. The association of higher BMI with transport inactivity in men suggests that the promotion of physically active transport (such as the provision of sidewalks in residential areas to improve access to neighbourhood mosques and grocery stores) could be considered a potential obesity prevention/management strategy.
A unique contribution of the current study is the evaluation of the correlates of sitting time, an area with limited available evidence (13) . The finding that younger women have higher sitting times than older women was seen in ten of eighteen countries in the International Prevalence Study (IPS) (14) and in a study in Australia (36) ; however, a study in the USA showed that sedentary time increased with age for both men and women (37) . The result that more-educated men have higher sitting times than those less educated was also observed in fifteen of nineteen countries in the IPS (14) but not in a study in Australia (36) . Some of the other correlates identified in our study (employment status, smoking and BMI) have been reported to be associated with television viewing time in populations in Australia and the USA (38, 39) . Recent evidence indicates that the relevant correlates can vary depending on the type of sedentary behaviour (36, 38, 39) ; thus, further research on the correlates of domain-specific sedentary behaviours is required.
Although our study had a high response rate (80 %) and data were weighted to the Sur population, the generalizability of the results within Sur itself is limited by the fact that information regarding population clusters and nonrespondents was not available at the time of analysis. Since the study was only of the adult population in Sur, generalizability nationally or to neighbouring countries may also be limited. The sample size -while not planned a priori for the research questions that we addressappears adequate for sitting time; either the sitting time findings showed a 'significant' correlate of sitting time or null results showed any sizeable association to be unlikely (i.e. confidence intervals always ruled out sizeable effects, defined as a twofold relative rate or odds ratio). For physical inactivity, larger samples are needed to ensure adequate power to provide definitive results, as null results were sometimes inconclusive, neither showing a significant association nor ruling out sizeable effects (here, a doubling/halving in odds). Given (i) that the GPAQ has not been validated for an Arab population (19) , (ii) the error associated with self-reported measures of physical activity and sitting time and (ii) that the Sur questionnaire does not explicitly provide guidance to the interviewee on potentially confusing phrases (i.e. 'moderate-intensity physical activity' and 'sitting time') (37) , it is possible that some people have been misclassified for domain-specific physical activity and that the reported sitting is over-or underestimated. The associations reported do not denote causality owing to the crosssectional nature of the study.
Measurement limitations need to be addressed in order to improve population-based surveys in Arab countries. For example, the GPAQ, which is a part of the STEPwise instrument, has been tested for validity in some developed countries but not with Arab populations. Device-based measurement would be preferable, but has not yet been used in population-based surveys in the Arabian Gulf region. Given that the WHO STEPwise approach has been used in several Arab countries, it appears to be the best option available at this time.
Conclusions
The present study is the first to report on the correlates of physical inactivity and sitting time for a population-based survey in the Arabian Gulf. Key population demographic subgroups with a particularly high prevalence of physical inactivity were men and women who were not employed, women aged $40 years, men aged 20-29 years and men who were married; those with high mean levels of sitting time were women aged 20-29 years, women who were not working and men with post-secondary education. Further information regarding the barriers and supports for these behaviours, particularly for the high-risk demographic groups, is required to shape public health policy and programme interventions. BMI had associations only with transport inactivity in men and sitting time in women, pointing to the need to explore the possibility of active transport and reductions in sitting time as potential obesity prevention/management strategies for this population. With over half of the population of Sur City and nearly three-quarters of non-working women doing no leisure-time physical activity at all, promotion of leisure-time physical activity is an important goal.
These findings can help to inform the targeting of public health interventions to reduce physical inactivity and sitting time. Given the varied patterns of associations by gender and by work, transport and leisure physical activity, public health interventions may need to be gender specific and focus on domain-specific physical activity, such as establishing gender-segregated exercise facilities to promote leisure-time physical activity among women and building walker-friendly neighbourhoods to promote transport physical activity among men. Because of the high prevalence of overweight/obesity in Oman and the Arabian Gulf (28, 40) , promoting physical activity, particularly among high-risk groups, is a priority. Since continued socio-economic development in Oman may lead to increases in work and transport inactivity and more prolonged sitting time, creating activity-supportive environments is an important population health strategy.
